Study Goal: The study goal was to test over-the-counter table vitamins and minerals as possible emergency dosimeters using both EPR and OSL techniques. We sought to find those vitamins and minerals that are sensitive to ionizing radiation exposure and to examine their basic dosimetric properties, including dose responses, minimum measurable doses, and the stability of the signals with time after exposure (fading).
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Abstract: Different vitamins and minerals from local pharmacy stores were tested as possible emergency dosimeters using EPR and OSL techniques. With an EPR technique, the samples demonstrated some changes of EPR spectra for doses higher than 100 Gy while the strong OSL signals were detected in samples of multivitamins exposed to a dose of about 1 Gy. The following basic dosimetric characteristics were examined: dose responses, minimum measurable doses (MMD), stability of the radiation-induced signals (fading). It was found that OSL-sensitive samples displayed a variety of dose responses (from supralinear to saturating) with a common property of a change in sensitivity with repeat exposures. Single aliquot regeneration (SAR) protocols were developed for the corresponding samples, which resulted in highly reproducible dose response curves for these samples. Values of MMD were determined to be in the range 6-36 mGy using about 5 mg of sample with a Risoe OSL/TL reader immediately after sample irradiation. Fading is a potential issue for delayed measurements: all radiation-sensitive samples demonstrated significant decay of the signals with time after exposure. The obtained fading curves were fitted using bi-exponential decay functions with fast-fading and slow-fading components; corresponding correction coefficients were calculated for values of doses reconstructed at different times after exposure. With the influence of fading, values of MMD became higher and were in the range 84-172 mGy if the measurements were conducted 7 days after exposure.
Conclusion:
Multivitamins and some table minerals were found to be suitable for use as emergency OSL dosimeters for possible triage applications. They demonstrated sensitivity below 200 mGy for measurement times within one week after exposure. The fading is the most significant possible issue with these materials, but it can be accounted for using experimentally determined correction coefficients.
